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Abstract

To describe the pattern of contacts with the healthcare system associated with drug use in Spain in the years 2022
and 2023. For the period 2016-23, data derived from a registry of activity in specialized care, included in the
clinical-administrative database of Spanish hospitals (Registro de Atencién Especializada-Conjunto Minimo Basico
de Datos), were extracted. Contacts with the healthcare system associated with alcohol, cannabis, cocaine, mor-
phine derivatives, and sedative-hypnotics use were analyzed. The methodology of endemic corridors was applied
for each drug category based on data from 2016-21. The series of contacts in 2022 and 2023 were then repre-
sented in the corridors to compare their expected and observed pattern. A total of 193 433 contacts associated
with the use of alcohol (90 735), cannabis (39 730), cocaine (23 485), morphine derivatives (4888), and sedative-
hypnotics (34 595) were analyzed for the period 2016-23. Of the contacts, 70.3% corresponded to men and
23.4% corresponded to people aged 45-54. The number of contacts increased for all categories of drugs in 2022
and 2023. This increase was reflected in the corridors, where contacts were mainly located in alert zones, and
sometimes in epidemic zones. The results of this study show that endemic corridors allow the surveillance of
the pattern of contacts with the healthcare system associated with drug use and, indirectly, of drug use itself.
This methodology should be further studied as a complement in epidemiological surveillance of addictive
behaviors at a population level.

Introduction

he monitoring of addictive behaviors associated with legal and
Tillegal drug use is challenging for healthcare systems. These
behaviors are not only a problem for the individual but also have
social and economic repercussions with implications at the public
health level. The dynamic nature of the drug market exceeds the
capacity of traditional surveillance systems to rapidly detect emerg-
ing drugs or changes in the characteristics of drug users. Therefore,
it is necessary to use all available indicators that allow for the con-
sistent monitoring of different epidemiology aspects of drug use and
their translation into rapid interventions. However, not all countries
have sources of information or public health structures with the
capacity to generate such indicators.

Traditionally, the surveillance of drug use is based on either
population-based surveys [1, 2] or ad hoc surveys designed for spe-
cific groups [3]. Although surveys are a key source of information,
the data are limited to the time when surveys are carried out, and
publication of results occurs between one and two years after the
information is collected. Moreover, periodicity and consistency in
the way the information is collected can be highly variable [4]. In
addition to surveys, other surveillance systems designed to monitor
drug use are based on information provided by health professionals,
sometimes under the umbrella of a surveillance network [5].
However, there is not a single model for these surveillance networks
nor a list of components that should be included. These surveillance

networks are context dependent, since they adapt to a target popu-
lation, geographic location, and available data sources and resources
[6, 7]. When available, data derived from contacts with the health-
care system can also be useful for monitoring drug use, permitting
the estimation of the burden of disease associated with such use
[8, 9]. Surveillance of these contacts allows the tracking of the
impact of drug use in a population, and indirectly the identification
of changes in use and possible situations of epidemiological alert.

In the context of communicable diseases, the application of en-
demic corridors allows the representation of the current incidence
over the historical incidence, based on a central measure and a
fluctuation path [10, 11]. The objective of endemic corridors is to
compare the evolution of the number of cases observed in a given
period with what would be expected, on average, based on the pre-
vious five to seven years, with an upper and lower limit [10, 11].

The aim of this study is to describe the pattern of contacts
with the healthcare system associated with the use of various drugs
in Spain in 2022 and 2023 applying the endemic corridors
methodology.

Methods

Data source

The data analyzed are derived from the registry of activity in speci-
alized care (Registro de Atencion Especializada—RAE), which has
been part of the clinical-administrative database of the Spanish
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hospitals (Conjunto Minimo Basico de Datos—CMBD) since 2016.
In the RAE-CMBD, each record is completed at patient discharge
based on the clinical report and the information already included in
the hospital database. The registry includes information of dis-
charges occurring in hospitals, outpatient services in hospitals,
home care, specialized high complexity units (which include special-
ties such as neurosurgery, vascular surgery or pneumology, among
others), and emergency department units, in both the public and
private sectors [12, 13]. For each discharge, sociodemographic data,
such as sex and age, and clinical data, such as diagnosis and proce-
dures, are collected.

Data from the RAE-CMBD were extracted for the period 2016-
23. Records with diagnostic codes related to alcohol, cannabis, co-
caine, hallucinogens, volatile solvents, heroin, methadone, other
opioids, synthetic narcotics, lysergide (LSD), barbiturates, and ben-
zodiazepines were eligible. Diagnostic codes related to the drugs
mentioned above, under the International Classification of
Diseases, 10th revision, Spanish version (ICD-10 ES), can be con-
sulted in Table 1. To be included in this analysis, these diagnostic
codes must had been listed as the primary diagnosis or in first pos-
ition in the secondary diagnosis (henceforth, secondary diagnosis),
since in these cases drug use was considered the reason for the
contact with the healthcare system. Records derived from scheduled
contacts and records associated with infra-dosing were excluded.
The latter refers to an incorrect use of a prescribed drug, and cor-
responds to the eligible ICD-10 ES codes that begin with T40 or T42
and include the digit 6 in the fifth or sixth position (e.g. T42.4X6,
referring to benzodiazepine infra-dosing).

Variables

Contacts related to drug use were assessed at the population level. A
contact was defined as any interaction between an individual and
the healthcare system associated with the diagnostic codes related in
this analysis to drug use, irrespective of hospital admission. In the
RAE-CMBD, each of these contacts generates a record.

For each contact, information was obtained about sex, age (cate-
gorized into 0-14, 15-24, 25-34, 35-44, 45-54, 55-64, and 65 years
and over), date of contact initiation, date of discharge, reason for
discharge, and in-hospital mortality.

Table 1. ICD-10 ES diagnostic codes

Code Description

F10.1 Mental and behavioral disorders due to use of alcohol,
harmful use

F10.2 Mental and behavioral disorders due to use of alcohol,
dependence syndrome

F10.9 Unspecified mental and behavioral disorder due to use
of alcohol

F12 Mental and behavioral disorders due to use of
cannabinoids

F14 Mental and behavioral disorders due to use of cocaine

F15 Mental and behavioral disorders due to use of
other stimulants

F16 Mental and behavioral disorders due to use of
hallucinogens

F18 Mental and behavioral disorders due to use of vola-
tile solvents

T40.0 Poisoning by opium

T40.1 Poisoning by heroin

T40.3 Poisoning by methadone

T40.4 Poisoning by other synthetic narcotics

T40.5 Poisoning by cocaine

T40.7 Poisoning by cannabis (derivatives)

T40.8 Poisoning by LSD

T40.9 Poisoning by other and unspecified psychodysleptics
[hallucinogens]

T42.3 Poisoning by barbiturates

T42.4 Poisoning by benzodiazepines

The present analysis was based on the date of the initiation of the
contact and not on the date of discharge. Since contacts initiated in
December 2023 and discharged in 2024 are not included in the
RAE-CMBD 2023 database, the corresponding records of
December 2023 were excluded.

Records were grouped by drug involved. Thus, records were clas-
sified as contacts associated with use of alcohol (F10.1, F10.2, F10.9),
cannabis (F12, T40.7), cocaine (F14, T40.4), morphine derivatives
(T40.0, T40.1, T40.3, T40.5)—including heroin, methadone, synthet-
ic narcotics and opium—and sedative-hypnotics (T42.3, T42.4)—
including barbiturates and benzodiazepines. Records associated
with hallucinogens, LSD, volatile solvents, and other stimulants
were not included in the analysis due to the low number of contacts
registered during the period under study.

Duplicate records were excluded. In addition, to avoid the repe-
tition of records associated with the same episode of drug use, con-
secutive records for the same individual that were <72 h apart were
also excluded.

Statistical analysis

Design of endemic corridors for addictive behavior
surveillance

The methodology of endemic corridors was applied to assess the
pattern of the absolute number of contacts associated with drug
use. Endemic corridors are commonly applied to identify different
phases in the evolution of an epidemic, taking into account its his-
torical series of cases. These phases vary from a successful situation
to an epidemic situation [10].

In the context of this analysis, the application of endemic corridor
methodology leads to the graphic representation of the monthly
series of observed contacts associated with drug use and its expected
number (2022 and 2023), along with their 95% confidence interval
(95%ClI), based on a period taken as reference (2016-21). This rep-
resentation works as a corridor, and it is divided into four zones that
permit the description of the evolution of the observed series of
contacts. Thus, when the number of contacts exceed the upper limit
of the 95%CI of the corridor, they enter the epidemic zone; when the
contacts are between the upper limit and the average of the corridor,
they are in the alert zone; if contacts are between the average and the
lower limit of the corridor, they are in the safety zone; and when
contacts fall below the lower limit of the corridor, success is
achieved (Fig. 1).

For each category of drug, a corridor was independently designed
by applying means and rates [14]. The first step was to establish the
6-year period 2016-21 as the reference period. Second, the geomet-
ric mean and its 95%CI were calculated for the number of contacts
in each month of the year, thus obtaining a monthly mean for each
of the five drug categories in the 6-year reference period. Third, the
number of expected monthly contacts in 2022 and 2023 were esti-
mated by multiplying the geometric means and their 95%CI by the
reference population. Finally, the number of expected monthly con-
tacts was compared with the number of observed monthly contacts
by means of the graphical representation of the corridors.

Data analysis and graphic representations were performed in Stata
v17 [15].

Results

The RAE-CMBD included 282 323 records associated with the use
of alcohol, cannabis, cocaine, morphine derivatives, and sedative-
hypnotics as primary or secondary diagnosis for the period 2016-23
(except December 2023). Infra-dosing codes were identified as pri-
mary or secondary diagnosis in 249 records, mostly associated with
benzodiazepine use. Of the records, 227 693 were associated with
unscheduled contacts (80.6%). A total of 193 433 records remained
after exclusion of duplicates (n = 487), exclusion of records referring
to the same drug use episode (n =21 332), and exclusion of records

920z UoJe || U0 3s8nB Aq 0S6£9€8/2LL/1/9E/aI0IME/GNdINS/ W00 dNno"olWapes.)/:SAjY WOlj PaPEO|UMOQ



Contacts with the healthcare system associated with drug use in Spain 179

600 — Epidemic zone
500 —
Alert zone
2
8 400
3
g
38 Safety zone
3 300
-
)
~Q
g 200 S
- uccess
Z.
100
0 ‘
f T T T T \I T T _J 4| c,l
SRR RPN S DA

Average expected contacts

95%CI

Figure 1. Description of the four zones related to the evolution of the average expected contacts: epidemic, alert, safety, and success.

with missing data for identification, sex or age (n=12 441)
(Supplementary Fig. S1).

Of the contacts, 70.3% corresponded to men (n=136 051) and
23.4% corresponded to people aged 45-54 (n =45 220). Drugs asso-
ciated with a greater number of contacts were alcohol (90 735—
46.9%) and cannabis (39 730—20.5%). In the morphine derivatives
category (4888-2.5%), synthetic narcotics were associated with the
highest number of contacts (3335—68.2% in the morphine deriva-
tives category). In the case of the sedative-hypnotics (34 595-17.9%),
benzodiazepines were associated with the highest number of con-
tacts (34 215—98.9% in the sedative-hypnotics category) (Table 2).

The most frequent destination of discharges was the patient’s
home (85.1%), and the percentage of discharges due to death was
1.4% (mostly associated with sedative-hypnotics use). Morphine
derivatives were the category of drugs with the highest percentage
of discharges due to death (3.7%).

Between 2016 and 2023, the absolute number of contacts
increased more in women than in men for all drug categories except
morphine derivatives (Supplementary Table S1 and Figs S2-S6).
Notably, the male-to-female contact ratio narrowed for cocaine
(from 3.8:1 to 3.1:1) and cannabis use (from 3.7:1 to 3.4:1) over
the period.

The series of observed contacts in 2022 and 2023 were similar for
all categories of drugs with the exception of cocaine, for which
contacts in 2023 exceeded contacts in 2022. Contacts associated
with alcohol and cocaine increased from the beginning of the year
through July-August in both 2022 and 2023. For cannabis and
sedative-hypnotics, the number of contacts remained stable over
the two years, while for morphine derivatives an irregular pattern
is observed. For the five categories, the number of contacts observed
in 2022 and 2023 was higher than the expected number of contacts
in all months analyzed (Fig. 2).

Contacts associated with alcohol use in 2022 and 2023 exceeded
1000 per month and were mostly located in the alert zone of the
corridor. Exceptions were February, May and August of both years,
when contacts reached the epidemic level.

The corridor placed contacts associated with cannabis use in the
epidemic zone in 11 of the 23 months analyzed, mainly in 2023. At
the beginning and at the end of both 2022 and 2023, contacts were
in the safety or alert zone. The number of contacts per month varied
between 400 and 500.

Contacts associated with cocaine in 2023 exceeded the 2022 series
in all months analyzed, remaining in the epidemic zone of the cor-
ridor. The number of contacts ranged from 250 to 450.

For morphine derivatives, the series of contacts show an irregular
pattern, reaching the epidemic zone in different months. Increases
in the number of contacts were observed in February, May, August
and October 2022. In 2023, the epidemic situation occurred one
month earlier than in 2022. The number of contacts ranged from
50 to 80.

The corridor placed sedative-hypnotic contacts in the epidemic
zone in all months analyzed in both 2022 and 2023, except for
November 2023 where contacts remained in the alert zone. In
both years, the number of contacts per month was between 400
and 550.

Discussion

Contacts associated with alcohol, cannabis, cocaine, morphine
derivatives, and sedative-hypnotics increased in 2022 and 2023 rela-
tive to the 2016-21 period. The analysis of monthly contacts asso-
ciated with drug use applying endemic corridors concludes that the
situation in 2022 and 2023 was mostly of alert, occasionally reaching
epidemic levels.

Data derived from contacts with the healthcare system have been
demonstrated to be an important source of information in the sur-
veillance of addictive behaviors, such as drug use [16], specially, in
the context of drugs with a high prevalence of use at the population
level. In this context, this data has allowed the detection of changes
in patterns of contacts, that reflect changes in patterns of drug use
[4]. This data provides basic sociodemographic information and
allows the characterization of addictive behaviors in terms of mor-
bidity [5], although it has limitations. People who contact the health-
care system due to drug use represent only a part of the total drug-
using population. Moreover, the information collected does not
allow for a detailed characterization of the profile of drug users.
Therefore, the analysis of contacts should be understood as a com-
plementary indicator in drug use surveillance.

The use of endemic corridors in the field of addictions, to our
knowledge, has not been considered previously. This methodology is
frequently used in the study of the evolution of communicable dis-
eases, such as influenza [17]. In this study, the endemic corridor
methodology has been applied to characterize the pattern of contacts
with the healthcare system associated with drug use. The results
suggest that endemic corridors could be a useful complement in
the surveillance of addictive behaviors. The corridors designed in
this study allow for a comparison of monthly contacts in a given
year with the “true average” of monthly contacts in a previous
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Table 2. Contacts associated with drug use, by sex and age group, for the period 2016-23

Sex Age group
Drug category Overall Men Women 0-14 years 15-24 years 25-34 years 35-44 years 45-54 years 55-64 years 65 years
and over
(%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
Alcohol 90735 71770 18965 490 2589 6393 16 489 26 760 21564 16 450
(46.9) (52.8) (33.1) (14.2) (12.9) (22.7) (41.9) (59.2) (71.7) (60.8)
Cannabis 39730 30629 9101 900 11926 12 880 8240 4273 1345 166
(20.5) (22.5) (15.9) (26.1) (59.3) (45.7) (21.0) (9.4) (4.5) (0.6)
Cocaine 23485 18197 5288 181 1636 5577 8673 5755 1521 142
(12.1) (13.4) (9.2) (5.2) (8.1) (19.8) (22.1) (12.7) (5.1) (0.5)
Morphine derivatives 4888 2372 2516 74 96 203 462 801 539 2713
(2.5) (1.7) (4.4) (2.1) (0.5) 0.7) (1.2) (1.8) (81.8) (10.0)
Sedative-hypnotics 34595 13083 21512 1809 3851 3156 5462 7631 5119 7567
(17.9) (9.6) (37.5) (52.4) (19.2) (11.2) (13.9) (16.9) (16.9) (28.0)
Overall 193433 136 051 57382 3454 20 098 28 209 39 326 45 220 30 088 27 038
100.0% 70.3% 29.7% 1.8% 10.4% 14.6% 20.3% 23.4% 15.6% 14.0%

Bold values represent the total number of contacts associated with alcohol, cannabis, cocaine, morphine derivatives and sedative-hyp-
notics use and its porcentage by sex and age group.
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Figure 2. Endemic corridors applied to contacts with the healthcare system by month and drug category for 2022 and 2023.
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period taken as reference. The application of endemic corridors to
contacts associated with drug use is of interest not only to describe
their pattern, but also to define levels of risk associated with
drug use.

The RAE-CMBD information comes from both scheduled and
unscheduled contacts. In the case of the monitoring of addictive
behaviors, scheduled contacts are usually associated with follow-
up treatment. For this reason, we have exclusively analyzed un-
scheduled contacts.

From the results obtained, the pattern of contacts associated with
the use of sedative-hypnotics, cocaine and morphine derivatives is of
special concern, although the pattern associated with the use of al-
cohol and cannabis should not be underestimated.

Alcohol and sedative-hypnotics are the drugs associated with the
highest number of contacts and are also the drugs, apart from to-
bacco, with the highest prevalence of use in both young and adult
populations in Spain. Alcohol is a socially accepted drug in Spain
and its consumption is an important public health issue. This fact
translates not only into a prevalence of experimentation (lifetime
use) of more than 90% and a prevalence of monthly use close to 65%
[18], but also into a high number of contacts with the healthcare
system. The pattern of contacts associated with alcohol use remains
in the alert zone of the corridor, although, as in other studies, higher
levels of use are observed in the summer months [19].

Regarding the sedative-hypnotics category, the results presented
here complement information from a recent study. This study con-
cluded that in Spain, between 2005 and 2022, the prevalence of
sedative-hypnotic use increased annually by 6%, reaching 9.7% in
2022 among the population aged 15-64 [20]. This prevalence, higher
in women and among those aged 45-64, parallels to the profile of
contacts. It should be noted that the reference period used for the
design of the corridors is 2016-21. The prevalence of use of sedative-
hypnotics in this period, derived from the survey on alcohol and
drug use in Spain (Encuesta sobre sobre alcohol y otras drogas en
Espana), doubled that observed in 2005-09. If the prevalence of use
is related to the number of contacts, which is plausible, designing the
corridor with data prior to 2016, when the prevalence of use was
lower, would have generated a corridor with lower thresholds.
Consequently, in this scenario, the results for contacts associated
with sedative-hypnotic use in 2022 and 2023 would be even more
unfavorable.

Although cocaine use in the last 12 months and in the last 30 days
has remained stable in Spain since 1995, with prevalence below 3%,
cocaine is one of the drugs associated with the highest number of
contacts, between 250 and 450 per month. Regarding lifetime use,
prevalence has increased in Spain since 2005, reaching a peak in
2024 (13.3%) [18]. This increase in the prevalence of cocaine use
could be associated with the number of contacts, which in 2023 were
in the epidemic zone of the corridor. As with alcohol, cocaine use
increases in the summer months [19]. This is also observed in the
corridor, with the number of contacts reaching peak values in July
and August.

The category of morphine derivatives includes drugs such as her-
oin and opioid analgesics. In Spain, the prevalence of heroin use in
the last year is close to 0.1%, and the prevalence of lifetime use is less
than 1%. In the case of opioid analgesics, these prevalences are
estimated at 6.6% and 15.2%, respectively [18]. Contacts associated
with the use of morphine derivatives are infrequent, and this is
reflected in the great variability of the corridor, although they are
the drug category with the highest number of discharges due
to death.

In Spain, the prevalence of cannabis use has increased since 2013,
reaching a peak in 2024 with a lifetime prevalence of use of 43.7%.
Cannabis is the illegal drug with the highest prevalence of use, and
this prevalence is higher in young men (15-34years), consistent
with the profile of contacts. The prevalence of problematic cannabis
use among the Spanish population aged 15-64 was 1.4% in 2024,

and although this pattern is less prevalent in women, the male-to-
female prevalence ratio has decreased from 1.9 in 2013-1.3 in 2024
[18]. The increase in prevalence and the increase in use by women is
reflected in the number of contacts, which have also increased in
comparison to previous studies. Thus, in 2023 contacts associated
with cannabis use were mostly located in alert or epidemic zones of
the corridor.

As with other methods of monitoring addictions, working with
endemic corridors applied to data derived from health statistics has
its limitations and strengths, both associated with the data source
and the method of analysis. The main limitation related to the RAE-
CMBD is that the clinical data is not collected specifically to meet
the objective of this study. In addition, not all contacts occurring in
the period analyzed are available. Although the RAE-CMBD is rep-
resentative, some discharges might not be collected or completely
coded. Regarding the endemic corridor methodology, it is typical to
use a reference period of five to seven years. The choice of years used
for the corridor design could affect the results. The 6-year period
used in this study was conditioned by the fact that 2016 was the first
year for which data for the most recent version of the RAE-CMBD
were available. Furthermore, to avoid the repetition of records asso-
ciated with the same drug use episode, consecutive records for the
same individual that were <72 h apart were excluded. This threshold
has been used in other studies [21], but could also affect the
results obtained.

This study covers the period of the COVID-19 pandemic, during
which a prolonged national home confinement was implemented in
Spain (March-June 2020). During this time, contacts with the
healthcare system unrelated to COVID-19 decreased markedly, like-
ly due to the overload of the healthcare system and the prioritization
of COVID-19 care. This reduction may have affected the estimation
of expected contacts associated with drug use for the years 2022 and
2023, potentially leading to an underestimation. Nevertheless, the
use of the geometric mean and its 95%CI may have mitigated the
influence of these anomalies, suggesting a low to moderate impact
on the overall estimates.

The main strength associated with the RAE-CMBD registry is that
the diagnosis codes included in this analysis provide a holistic view
of the different profiles associated with the use of drugs such as
alcohol, cannabis, cocaine, morphine derivatives, and sedative-
hypnotics. Thus, codes associated with chronic drug use, such as
alcohol dependence, are included, which act as indirect indicators of
use. Codes associated with acute abuse, such as opiated poisoning,
are also included. In this analysis, the infra-dosing codes have not
been considered since they refer to an incorrect use of a prescribed
drug. The impact of this exclusion on the results is deemed to be
low. Another strength associated with the data source is that the
information included in the RAE-CMBD is collected in a systematic
and sustained manner. This characteristic brings consistency to the
data, making it appropriate for the application of endemic corridor
methodology.

In relation to the design of the corridor, the use of confidence
intervals should be considered a strength, as it makes it possible to
categorize the number of contacts associated with drug use and to
identify changes in their pattern. Working with confidence intervals
lowers the effect of subjectivity on the interpretation of the results.

The application of the endemic corridor methodology to contacts
with the healthcare system associated with drug use seems promis-
ing, since it permits the surveillance of their pattern and indirectly of
drug use. Because the RAE-CMBD data are collected systematically,
this novel use of endemic corridors could be a valuable tool in the
development of interventions aimed at specific drugs or specific
population groups. The application of endemic corridors for the
surveillance of addictive behaviors should be further studied in
order to improve the management of the data and to de-
velop protocols.
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Key points

e Endemic corridors applied to contacts with the healthcare
system associated with drug use permit the surveillance of the
pattern of contacts and indirectly of drug use.

o The number of contacts increased for all categories of drugs
analyzed in 2022 and 2023.

o The situation in 2022 and 2023 was, in most months, of alert,
occasionally reaching epidemic levels.

e The endemic corridor methodology could be useful in the
development of interventions aimed at specific drugs and
population groups.
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